Mesembryanthemum nodiflorum L. (Aizoaceae) has long been used as food and in traditional medicine. This study was intended to explore the active groups within M. nodiflorum ethanolic extract and to study the cytological effects of M. nodiflorum water extract on Allium cepa L. root tips. Phytochemical analysis of M. nodiflorum ethanolic extract indicated the presence of alkaloids and triterpenes. Tannins, flavonoids and saponins did not found in M. nodiflorum alcoholic extract. Mitotic indices and distribution of cells in mitotic phases of A. cepa root tips were clearly changed after treatment with three different concentration of M. nodiflorum water extract (0.1, 1 and 3%) for 3h, 6h, and 12h. The maximum value of mitotic index 2.68% was observed after treatment with 3% for 6h, while the minimum value 1.35% was scored after 12h exposure to the same concentration. Different types of chromosomal aberrations were noticed. The present study revealed that M. nodiflorum water extract has a potent inhibitory effect on the mitotic activity of A. cepa root tip cells.
Test for alkaloids: a few drops of Hager's reagent were added to 2 ml of extract, yellow precipitate was produced, indicating the presence of alkaloids. (Harborne, 1973) Test for saponins: to the powder 10 ml of distilled water was shaken, heated; froth appeared indicating the presence of saponins (Wall et al., 1954 and Balbaa 1986) 
Cytological analysis
Allium cepa L. bulbs were used in this analysis, according to Levan, (1938) and Fiskesjo, (1988) . The bulbs were soaked in distilled water for 48 h at room temperature until the roots reached 3-4 cm in length. The water was replaced by the different concentrations of M. nodiflorum water extract 0.1, 1 and 3% for 3, 6 and 12 hours for each concentration. Distilled water has been used for the control experiments. The roots were cut and fixed in Carnoy's solution for 48 h, hydrolyzed with 1N HCl at 60° C for 5 min., washed with distilled water and stained using leucobasic fuchsin stain for 1h in the dark. The meristematic region were carefully squashed in 45% acetic acid then examined at 400× magnification using an Olympus Microscope (BX50, Olympus Company, Tokyo,Japan). Replicates of five bulbs were analyzed for each treatment and control. Mitotic index was calculated and defined as the number of dividing cells per 1000 cells. Phase index and percentage of mitotic abnormalities were scored. Cells with the most representative types of aberration were photographed.
Results

Phytochemical screening
The preliminary phytochemical screening on M. nodiflorum; revealed the presence of alkaloids and triterpenes. No saponins, tannins or flavonoids were detected in M. nodiflorum as shown in table 1. 
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Cytological analysis
A significant universal depression in the mitotic index was observed in Allium cepa roots treated with M. nodiflorum water extract as compared with its control (Table 2 and figure 1) . The maximum value of mitotic index 2.68% was observed after treatment with 3% for 6h, while the minimum value of the mitotic 1.35% was scored after 12h exposure to the same concentration. The accumulation of cells at prophase stage was noticed as can be seen in table 2. The highest ratio of prophase frequency was 43.53% that took place after 12h exposure to 3%. While the minimum ratio of prophase was 30.84% which caused by treatment with 1% for 12h. (Table 2) Metaphase stage scored the highest percentage after treating Allium cepa root tips with 3% of water extract for 12h reaching 35.29%. Treatment with 0.1% was able to induce the least percentage of metaphase reaching 25.49% after 3h exposure.
The maximum ratio of anaphase stage was 25.30% that took place after 12h exposure to 1% water extract. The minimum ratio of anaphase stage was 10.42% which caused by the treatment with 0.1% for 6h exposure.
Telophase stage recorded the maximum frequency following treatment with 0.1% for 3h reaching 24.51%, while 10.59% was the minimum frequency of telophase after exposure to 3% for 12h.
Treatment Allium cepa roots with M. nodiflorum water extract resulted in a significant increase in the percentage of total abnormalities which exceeded its counterpart control, this increasment occurred after all concentrations. The concentration of 1% of M. nodiflorum water extract induced the highest percentage of mitotic abnormalities in Allium cepa root cells reaching 21.23% after exposing root tips for 6h. The least percentage of total mitotic abnormalities was 8.82% after 3h exposure to 0.1% of M. nodiflorum water extract. (Table 2 and figure 2) Different chromosomal aberrations were observed such as irregular prophase, stickiness and disturbance. Stickiness was the most common abnormality which appeared after the application 3% for 6h reaching 84.58%. The minimum percentage of stickiness was 46.84% which was scored after 3h exposure to 1% of M. nodiflorum water extract. Representative aberrations are illustrated in table 3 and figure 3. Alkaloids have been reported as one of the important groups of phytoconstituents obtained from natural sources. It plays an important role in the ecology of organisms which synthesize them. Alkaloids play an important role in the defense mechanism against pathogens. (Patel et  al., 2012) 
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Cytological analysis
Cell division is one of the most important phenomenons, which controls the growth of an organism. Moreover, the behavior of chromosomes during cell division is one of the unique features of cell division. In this study, the mitotic index values showed reduction in all the treated root tip cells than the values calculated for control. This suggests that the water extract of M. nodiflorum inhibit the mitotic activities of Allium cepa root tip cells. Reduction in mitotic index was previously reported after the use of several plant extracts as: Boerhaavia
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J. Sci. Res. Sci.,Vol. The secondary type of abnormalities was irregular prophase. Irregular prophase was induced in prophase stage after treatment with the different concentrations of the applied extracts. Kabarity, (1966) stated that, the induction of irregular prophase might be attributed to the delay or even failure of nuclear membrane to break regularly. This may be the effect of the tested water extract.
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Distributed phases were induced after treatment with different doses of M. nodiflorum water extract. The induction of distributed phases confirming the suggestion that the effect of plant extract studied was on the mitotic spindle. The plant extract may suppress the spindle formation by interfering with tubulin and lowering the polymerization of microtubular subunits forming the spindle apparatus, thus chromosomes lose their ability to continue from metaphase stage to anaphase and telophase stage, Pickett-Heaps et al., (1982) and Mukherjee et al., (1990).
Conclusion
From this study, it can be concluded that M. nodiflorum water extract has a potent inhibitory effect on the mitotic activity of the root tip cells of Allium cepa.
